INTRODUCTION
X-ray emissions produced by the Saturn accelerator have an important role in radiation effects simulation, especially since the future of underground nuclear testing is uncertain. Accurate modeling and testing must rely on precise measurements of the response of materials subjected to the x-ray radiation. For this reason, a "fidelity measurement series" is undenvay. This series of experiments uses different types of devices that, measure material response to intense. short pulse, xray radiation. All of these measurement devices are simultaneously exposed to the same radiation source.
This test series uses the Saturn accelerator in the Plasma Radiation Source configuration which has an argon line energy of 3.2 keV. This scheme ascertains the most accurate measurements possible since other (different) devices such as quartz and PVDF gauges are simultaneously measuring emission output. The
VISAR (Velocity
Interferometer System for Any Reflector) is the only system in this series which uses optical methods for analyzing material response to x-ray emissions. An optically transparent material with known shock properties is exposed to the x-ray source. T h e energy is absorbed by the material causing a shock wave which is analyzed. This paper will describe the method of particle velocity measurement, the semr design, the complete system configuration, and the data obtained.
BACKGROUND
The VISAR is a unique measurement tool in that its measurement method is based on optical, not electronic phenomena, which gives it immunity from electrical interference. (2) is attached to the target assembly such that the laser light is focused through the 12.5 mm thick PMMA disk onto a point on the foil (Fig. 1) . The diffuse surface of the foil reflects the light which is collected 'by the sensor and focused into another fiber optic which is connected to the VISAR interferometer cavity. 
I
The VISAR cavity is a modified, unequal leg Michelson interferometer. The sensitive components in the cavity are cemented together to significantly reduce the need for alignment (Fig. 2) . The light from the output fiber optic, connected to the sensor, is collimated and sent through the cavity. The beamsplitting coating reflects one beam through the glass "delay bar" and the other beam through air and When the x-ray radiation exposes the PMMA, it generates a shock wave near the front surface that travels into the sample. This compressive wave propagates through the aluminum foil and into the rear PMMA disk. The resulting instantaneous particle velocity (PV) at the foiVPh4IvlA interface causes a Doppler shift in the light: Since the length of the legs of the interferometer cavity are differen4 the Doppler shift arrives at the beam recombination point at different times This relationship is defined by:
where h is the delay leg length and n is the index of refraction. The distance the light travels in the delay leg is longer than in the reference leg and the speed of light is slower in glass than in air. Using the relationship from equation (I), the delay time T is :
where c is the speed of light in a vacuum. Using these relationships, the fringe count F(r) relates to target velocity u(t-fl) as:
in which h is the wavelength of the laser light, Av/v is an index of refraction correction factor for the window, 6 is a correction factor with respect to wavelength for dispersion in the delay bar. Equation (3) is manipdated to obtain the velocity-per-fringe (VPF) constant for an interferometer which is:
EXPEFUMENT DESCRIPTION software converts the sinusoidal traces to a polar plot, then to a velocity as a function of time plot.
DATA REDUCTION
The Hugoniot of PMh4A is the relationship between the shock and particle velocities of the material and is expressed as :
The VISAR for the Saturn experiments is a dualleg system which consists of two interferometer cavities with different VPFs. Leg 1 has a VPF of 38 m/s, and Leg 2 has a VPF of 108 m/s. "lie laser light collected from the sample is split and routed to the two interferometer cavities (Fig.3) Figure 4 on the next page shows the particle velocity data from one of the Saturn shots. Both VISAR legs have been simultaneously plotted to show any measurement differences in the velocity history. In this case, the peak velocity is 86 metersper-second with a measurement tolerance of 4%.
RESULTS
The high bandwidth of VISAR is valuable in tracking the fast (=lo ns) compression and release components of the shock wave. Both VISAR legs tracked the entire shock history with little differences in the measured particle velocities.
The measured particle velocity can be plotted as a function of shock velocity. By knowing the values of shock velocity, particle velocity, and density, the pressure qan be calculated using conservation of momentum: Developing new diagnostic techniques in a limited time h e is a very challenging goal requiring hard work and highly competent support personnel.
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